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FILE 'PASCAL, CAPLUS, CABA, BIOSIS, SCISEARCH, AGRICOLA, USPATFULL, FSTA, 
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L3 108 S L2 AND (STARCH GRANULE) 
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Starches via modification of expression of starch 
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Broglie, Karen E., Landenberg, PA, United States 
Hubbard, Natalie L . , Wilmington, DE, United States 
Klein, Theodore M. , Wilmington, DE, United States 
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DATE 



US 6376749 Bl 20020423 

US 1999-257894 19990225 
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NUMBER 



DATE 



US 1995-9113P 19951220 (60) 

Utility 
GRANTED 
Fox, David T. 
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16 Drawing Figure (s); 16 Drawing Page(s) 
3202 

INDEXING IS AVAILABLE FOR THIS PATENT. 

The instant invention discloses utilization of a cDNA clone to construct 



PRIORITY INFORMATION: 
DOCUMENT TYPE: 
FILE SEGMENT: 
PRIMARY EXAMINER: 
NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
NUMBER OF DRAWINGS: 
LINE COUNT: 
CAS 
AB 



sense and antisense genes for inhibition of starch branching enzyme 
enzymatic activity in corn. More specifically, this invention concerns a 
method of controlling the starch fine structure of starch derived from 
the grain of corn comprising: (1) preparing a chimeric gene 
comprising a nucleic acid fragment encoding a starch branching enzyme 
structural gene or a fragment thereof, operably linked in either sense 
or antisense orientation on the upstream side to a nucleic acid fragment 
encoding a promoter that directs gene expression in corn endosperm 
tissue, and operably linked on the downstream side to a nucleic acid 
fragment encoding a suitable regulatory sequence for transcriptional 
termination, and (2) transforming corn with said chimeric 
gene, wherein expression of said chimeric gene results in 
alteration of the fine structure of starch derived from the grain of 
said transformed corn compared to the fine structure of starch derived 
from corn not possessing said chimeric gene. 



L4 ANSWER 79 OF 80 AGRICOLA Compiled and distributed by the National 

Agricultural Library of the Department of Agriculture of the United States 
of America. It contains copyrighted materials. All rights reserved. 
(2 003) on STN 

ACCESSION NUMBER: 92:21077 AGRICOLA 

DOCUMENT NUMBER: IND92 003 87 6 

TITLE : Expression of a chimaeric granule-bound starch 

synthase-GUS gene in transgenic potato plants. 

AUTHOR(S): Visser, R.G.F.; Stolte, A.; Jacobsen, E . 

CORPORATE SOURCE: Wageningen Agricultural University, Wageningen, 

Netherlands 

AVAILABILITY: DNAL (QK710.P62) 

SOURCE: Plant molecular biology : an international journal on 

molecular biology, biochemistry and genetic 
engineering, Oct 1991. Vol. 17, No. 4. p. 691-699 
Publisher: Dordrecht ■: Kluwer Academic Publishers. 
ISSN: 0167-4412 

NOTE: Includes references. 

DOCUMENT TYPE: Article 

FILE SEGMENT: Non-U. S. Imprint other than FAO 

LANGUAGE: English 

AB Granule-bound starch synthase is the key enzyme in 

amylose synthesis. The regulation of this gene was investigated using a 
chimaeric gene consisting of a 0.8 kb 5' upstream sequence of the 
granule -bound starch synthase gene from potato and the 
beta-glucuronidase gene which was introduced into potato using an 
Agrobacterium tumefaciens binary vector system. The chimaeric gene was 
highly expressed in stolons and tubers, whereas the expression in leaves, 
stems or roots from greenhouse -grown plants was relatively low. However, 
leaves from in vitro grown plantlets exhibited an elevated GUS expression. 
The expression of the chimaeric gene was inducible in leaves by growth on 
relatively high concentrations of sucrose, fructose and glucose and was 
about 30- to 50-fold higher than in leaves from greenhouse -grown plants. 
The granule-bound starch synthase gene is expressed 

organ-specif ically since stolons and tubers showed GUS activities 125- to 
3350-fold higher than in leaves. The activities in these two organs are 3- 
to 25-fold higher than the expression of the CaMV-GUS gene. Histochemical 
analysis of different tissues showed that only certain regions of leaves 
and roots express high GUS activities. Stolons and tubers show high 
expression . 
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ACCESSION NUMBER: 1996:502541 CAPLUS 

DOCUMENT NUMBER: 125:163 3 36 

TITLE : Expression of Escherichia coli branching enzyme in 

tubers of amylose-f ree transgenic potato leads to an 
increased branching degree of the amylopectin 

AUTHOR(S): Kortstee, Anne J./ Vermeesch, Angela M. S.; De Vries, 

Beja J.; Jacobsen, Evert; Visser, Richard G. F. 

CORPORATE SOURCE: Graduate School Experimental Plant Sciences, 

Agricultural University, Wageningen, 6700 AJ, Neth. 

SOURCE: Plant Journal (1996), 10(1), 83-90 

CODEN: PLJUED; ISSN: 0960-7412 

PUBLISHER : Blackwell 

DOCUMENT TYPE: Journal 

LANGUAGE : Eng 1 i s h 

AB In order to increase the branching degree of potato tuber starch, the gene 
encoding branching enzyme (glgB) of Escherichia coli was expressed in the 
amylose-free potato mutant. The E. coli glgB was cloned in the binary 
vector pBIN19 under the transcriptional control of the potato Granule 
Bound Starch Synthase (GBSS) promoter and transit 

peptide sequence. The E. coli glgB was cloned behind the two N-terminal 
amino acids of the GBSS mature protein, creating a chimeric 
protein. Transgenic plants were obtained which expressed the E. coli 
branching enzyme as was shown by the presence of mRNA and protein in the 
tubers. Correctly processed protein was found both in the sol. and 
starch granule bound protein fraction. Anal, of the 

starch showed an increase in the branching degree (DE) of up to 25% more 
branchpoints. The increase in the no. of branchpoints was due to the 
presence of more short chains, with a d.p. (DP) of 16 glucose-residues or 
less in the amylopectin. Changes in other characteristics of the starch, 
such as av. chain length (CL) and .lambda. max, indicated a more branched 
structure for starch of transformed plants as well. 
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CAPLUS COPYRIGHT 2 003 ACS on STN DUPLICATE 3 
1999 : 205718 CAPLUS 
130:335344 

Simultaneous antisense inhibition of two 
starch-synthase isoforms in potato 
tubers leads to accumulation of grossly modified 
amylopectin 

Lloyd, James R. ; Landschutze, Volker; Kossmann, Jens 
Max Plank Institut fur molekulare Pf lanzenphysiologie, 
Golm, 14476, Germany 

Biochemical Journal (1999), 338(2), 515-521 
CODEN: BIJOAK; ISSN: 0264-6021 
Portland Press Ltd. 
Journal 
English 

A chimeric antisense construct was used to reduce the activities 
of the two major starch-synthase isoforms in potato 
tubers simultaneously. A range of redns . in total starch- 
synthase activities were found in the resulting transgenic plants, 
up to a max. of 90% inhibition. The redn. in starch- 
synthase activity had a profound effect on the starch 
granules, which became extremely distorted in appearance compared 
with the control lines. Anal, of the starch indicated that the amts. 
produced in the tubers, and the amylose content of the starch, were not 
affected by the redn. in activity. In order to understand why the 
starch granules were distorted, amylopectin was isolated 
and the constituent chain lengths analyzed. This indicated that the 
amylopectin was very different to that of the control. It contained more 
chains of fewer than 15 glucose units in length, and fewer of between 15 
and 80 glucose units. In addn., the amylopectin contained more very long 
chains. Amylopectin from plants repressed in just one of the activities 
of the two starch-synthase isoforms, which we have 

reported upon previously, were also analyzed. Using a technique different 
to that used previously it was shown that both isoforms also affect the 
amylopectin, but in a way that is different to when both isoforms are 
repressed together. 
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PCT Int. Appl. 
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Patent 
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WO 1997-US17555 19970930 
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20000331 
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AU 1997-48030 19970930 

EP 1997-910730 19970930 
FR, GB, GR, IT, LI, LU, NL, SE, MC, PT, 

CN 1997-180232 19970930 
BR 1997-13242 19970930 
US 1997-941445 19970930 
NZ 1997-334637 19970930 
JP 1998-516777 19970930 
MX 1999-3040 19990330 
KR 1999-702770 19990330 
PRIORITY APPLN. INFO.: US 1996-26855P P 19960930 

WO 1997-US17555 W 19970930 
AB Hybrid polypeptides are provided formed with encapsulating regions from 
genes that encode for anabolic proteins. More particularly, the present 
invention relates to recombinant nucleic acid mols. that code for genes 
which encapsulate an attached protein within a matrix; preferably, these 
genes encapsulate a desired ( "payload" ) polypeptide within starch, and 
more specifically within the starch granule matrix. 
Proteins contg. such starch-encapsulating regions include sol. 
starch synthases I or II or III, granule-bound 
starch synthase, branching enzymes I or Ila or lib, and 
glucoamylase, and their nucleic acid sequences are known to the 
literature. Expression vectors comprising these recombinant nucleic acid 
mols., and hosts therefor, and more specifically the starch-bearing 
portions of such hosts, transformed with such vectors, are also provided. 
For example, a plant expression vector is constructed contg. the maize 
10-kDa zein promoter, a maize transit peptide, a starch-encapsulating 
region from the sol. starch synthase I gene, and an 

attached gene fragment, for expression in rice. Preferably, grain contg. 
a foreign protein encapsulated within the starch is provided, useful to 
produce mammalian, fish and avian food. The invention also encompasses 
methods of producing purified protein from starch and particularly from 
starch granules, and industrial uses of such protein. 
REFERENCE COUNT: 5 THERE ARE 5 CITED REFERENCES AVAILABLE FOR THIS 

RECORD 
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9 Drawing Figure (s); 12 Drawing Page(s) 
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NUMBER OF DRAWINGS: 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Hybrid polypeptides are provided formed with encapsulating regions from 
genes that encode for anabolic proteins. More particularly, the present 
invention relates to recombinant nucleic acid molecules that code for 
genes which encapsulate an attached protein within a matrix; preferably, 
these genes encapsulate a desired < "payload 11 ) polypeptide within starch, 
and more specifically within the starch granule 

matrix. Expression vectors comprising these recombinant nucleic acid 
molecules, and hosts therefor, and more specifically the starch-bearing 
portions of such hosts, transformed with such vectors, are also 
provided. Preferably, grain containing a foreign protein encapsulated 
within the starch is provided, useful to produce mammalian, fish and 
avian food. The invention also encompasses methods of producing purified 
protein from starch and particularly from starch 
granules, and industrial uses of such protein. 
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CU, CZ, DE, DK, DM, DZ , EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ , LC, LK, LR, LS , LT, LU, 
LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ , PL, PT, RO, RU, SD, 
SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ , UA, UG, US, UZ , VN, YU, 
ZA, ZW, AM, AZ, BY, KG, KZ, MD, RU, TJ, TM 
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T2 20030107 JP 2000-620111 20000519 

FR 1999-6494 A 19990521 

WO 2000-FR1384 W 20000519 
The invention concerns starch granules contg. a 
hybrid protein between a starch 

synthase and a protein of interest, the nucleotide sequences used 
for obtaining same, methods for prepg. them and their uses, particularly 
in pharmaceutical compns . Thus, the cDNA for the STA2 gene starch 
synthase of C. reinhardtii was cloned and sequenced. A 
C-terminal-truncated starch synthase of 58 kilodaltons 

(wild- type enzyme: 76 kilodaltons) encoded by the sta2-l allele was found 
to have a six-fold increased Km for ADP-glucose and to bind to starch 
grains with unaltered affinity. 
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